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[Title of Invention] 

PHOTOPOLYMERIZABLE COMPOSITE RESIN COMPOSITIONS FOR DENTAL 
RESTORATION 

[Abstract] 

The invention relates to a photopolymerizable composite resin composition for dental 
restoration i) based on the multifunctional prepolymer mixture of 2,2-bis-(4-(2- 
hydroxy-3-methacryloyloxypropoxy)phenyl)propane ("Bis-GMA") and multifunctional 
prepolymer formed by substituting hydrogen atoms in hydroxyl group with 
methacrylate groups in this Bis-GMA molecules, and ii) comprising a diluent, an 
inorganic filler, a photoinitiation system, and other additives. The photopolymerizable 
composite resin composition for dental restoration based on multifunctional prepolymer 
mixture has better physical and mechanical properties and biocompatibility than the 
conventional composition based on only Bis-GMA itself. 
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s ej^H =Eia 7!H|^ ^Hl ^L^!0I t*#5|H, Alg 4 g'TO A|2 r ^© 

rtea^i I<fm m}!To\Q. sa ^sn^s, e use szhsi m\^% wais ±3* 

(BIS-6MA)2f Of BIs-llASI ■ tffe sAohz o|£=AP|£1 ^ *j*rg OflErBijiHIO! 57|S XJStf Q 
ESIKiDUmultifunctional prepoivBier)^ QWi* KISEIDI jfttf ,3 7JJI3 oK2. 

571 '5S»( inorganic filler), gT7HA|XH S ?IEr gSWOt 5tJn r = SStt 

t|^8 71 *Kf?£J Ofl^Ai lP|fK!UmiFf=JSj?uri|E (pnlymfirhylDiPthftnrylfttR, PMMA)^ 2J*|#(rlfintiir* 

s 7ts sai Ajsan as 5101 m\ wiaoia. 

KISJW g£| Argil OlSf X|2r XHSe ^£ 0rUS(wialgam)QIDI, 01 ^ Ale 01 |I1 WDJMa 

7|7||» 7|7U^ iS^ S4*rU, Ar3 t|G[212J * r 0Pl SSSKD, x|0f 333121 2^5 

01 V* S» • OILlS. AISS 5i*J g*r§2! SS£ °'5^01 g7|SS2) ^ S CHIA1 ^'x-ilCHI S?$HSH1H3 
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tSttCH %JtQ. IlgJ} ±M£Ai KB Ar§*j 4^ ^X|(*crylic resin)SA| ^£ 01W& 01* 

OH ?H&*S ^EI^OIMSQ 25 §2J 71*1*! gg, LH4^SS §01 S4*HJ LB0fS20| ^3 

g^Ai ^bo\ m ssoi sick oiat* ggis ^^r?i mhoi ^71 csaie ssbhs 3# 
a waisoi xi a- *hss hwsisq. 

jin^ i^tz-s sgsS ??i eaast =ei§eidi, swank mam 2 si 

SH) 31 71 El 87>H g£S ?2EID1. SI UH tfttEIS 52 atlSTft 2PCH L J 4= Stt£ 31 

711 7\0B\ ^Bnm, Si* 3»AI acuara affill yjXfcHM SISJ 

§EI3 DISOI OS Si^ £**g *\t\0\ Af3 xlO^f Sffltf S! S e -*!. 2 

*AI *IOr2> gtttt LSI M $ SSCHOt ch5 3^ H2Je 3WCH0I *0. 

xin^ ss^g ^ saeaoiSAi assise Aigtiu 3^ pME^saioie 

(dinethacrylate)71ie) 2.2-UI^-(4-(2-«IEaAI-3HHIEhaSSS^AI=S^AI)ilia) = S5 (Bis-GMA)OIQ. 
OI3»s ~£ Wfi S ££J ^2, Oil Al«*» StlflSI ^4=*t 2> h E S3 SSI 7W2 2iOi 

Al QHMq± 4=X1£ ArgEI3 SiD. 01^ OR TO HI 4,102.8562, £ W4, 131.7293: a 1 § HI 3, 730, 94? 
£ fOilAi 3 OUS OTI § - 2iP. 3E1L1, ^1 £2*11?} EEISBIDJ01I 25^25 HHtSPl *|o!1AI= 

OilEB^aom (TE6Dm)£h U£ &4M SiftflOf tH2. gAr § flE^APK-QHHHI 7l£!<5r^ ^ 
tt SSUHSN 3SrB21 #EI^ 330IU gDlfiQI Si® Xl^tlA! =SI^ BSOI S!D. 

xi3H ^^ufioii=- xioia e^e sas^ ^^si-^ m\g #sxue "s. 1, 
ohusK ashs wis. t,^§ xiig, *i^ ingg xag, ^.i^xi eoi s= ^^ig ^oick drj^ gi 

3.066, 112200 M= &&?\ m\2 ^t^IStHl CH*> CflEH i^lOl CHohCH 7l#ShSlSU. ^?tl 4^ A! 01 

tfff ^glg fes oWaoi AhJkioi f&u ^^oi e?*ci a ntxi^ ^i^^ bb^oi 
sa^^s s?i zi^# aisv aueDan sick 

5|£BJ xl^g 1942^ l^i (Kulzer)APf PMtfSI 0|HD|E|3|iaOI£(HMM 

S^rSaws *S5is 3 AitS 5§3. «ia1i*i«oi § saoi ^ esa. a nasi 
niww ^tienaoi »iig»D. 

h^2§ 1962^ BrownDII Si*fl tm 7H AI^OI ?H^SSXL, 1970BCH nSlfl« .glW 
OlSS 1980^ "2^ ICIAHHIA1 ^lAi^^jg OIS*T IT9WIOI TH^tlSAI DgXf WXISJ AUBc 
2| A^# g^*H7ISAI *WI(HI 2iQ. 

OlEtt? X12^ SSCanterlor flllins), ^A|^ H (posterior fill Ins)* flSg DrS 

©^(cervical erosion filling), ©SS ^^(porcelain repair), JDS§ S^fl (bracket 

bonding), A|CHx| ^i(core building). 2*1^ *13 OPH xie(dlastein8 treat went) ^ *J?fl?|Of 
xlS « £3(121 ^*r(porcelain laminate bonding) §011 AtS&IDI, SietHI- 2|§ ^jDI 7:1^^ S)5r^ S 
Ar2J g?e *I0^S(^«) £1011 2T§ 2*T 3 ^§£3 CrefSJ" ^I2> XIS01I §§513 SO. 
3E1U g£Ull^01l 3^X| ^^015)01 «2I 4=^i XRSSAi »3*^ *IWS ^1A|o|3 Si 

01 £7EI3 

imk\ a S^21 ^2H2J t|2r4^g ^312 ££sIU HI3SP1 ^3Sr 

%m m\^% ^tieiia «st r =- ?joid. 
oioK s ^ Alio i aswa. 

g «^oj gEHSJ tStr^ v 5^Bi2 jw 5^1-pJAH EElgElfflS Af€|l3^°i^ 



SJha^I S ° lEf S^HIS SJSSf Hftf««iAI KIS», 7I7HS1 -^S SJ 45*l|Sltr«s *^AI2i x|H^ 
^§ ^gt,^ ^H1£l i^ieCHI 2Jo« irSSCr. 

ffiiAl"!>f^ Ml Al-|tl3 Bis-GMA ^ SIE^K -QH)ff ^IA|3 SJ^O, 0IJ1E| 

711 _ 

EICH _ _ 

eCHI Ir^lOl g^ttOi w>ijjoj ^jojot EI7IE $}Q. 

a ^SArl^ B i s-GMA ^ Els El DIP E.^HS Artc^e ^^XB^Ofl 2iO|Al2J OIBf^ 
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hiss aidsm* wisj a?tr szk eis-em =asacnoii bis-gma soi bans 2?h°i ^ih-^ai 
e= le7iaoi(Tri-w) *«/s&£ afe^« MEh3§aioiE =EiMaoiaetra-6MA)t efc^i *£ig-2iot 

^ii ohS, 93*121 *S 3! £013 WN2| SSJOI £1= Stt ^£ 
g^l 34AIH £ 2!8ft *°!«1HQ. 

fi maoj hi ^A!?J£H(H1 CU 5 3. otfl 121 2.2-UI-^(4-{2-«E«AI-3-MEBllSii^AI = 

JJ)fy)isS r^s"0MA ! m'ir? 221 I Tri-QMAS^ s£ SSISEIDi 2 LH*I 40 £@X, fl^XI 1 

a «5. V?i i *aa4 40 mxi 95 ew, iotai* a jib ro» swke *iok*8 vsu 
g wais £geoi xflg*o. 

a «-go| Q1 ^AI^EHOil SiCHAI #71 fflttj*l 12| Bls-CMASh 22J Tri-GMA^ dlfe SSPHIS 

95 : 5~LHXI 5 : 95 OID. 

|B|[f2 LW 40 #4% Ml 1 UTO 20 Iltt, Wl fta* 40 LH*I 95 W, WW AM 5! 2 

**?efe aoM^s &m* «rais ssgoi ns&o. 

A ™ a «ko,oj m £»AI o F EHtHI SiCHAI 291 S^^l 121 Bis-GMA^ 3^ Tetra-GMA2J d| = Slfbl 

1*95" 5"LHAI 5 : 95 OID. 

AH) Sp&j-Aj 3 

- 95 

e 

LH 

5 TsiK, "iefsTH^'alb letVaHSttb 90 LHXI 5 && % OID. 
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CMr-9-4-0 o- fens- CH B 



tf£S D9-fe3 SaiKIDl (HJi]ONdlEjlO|E(ethyl acetate)2r keg«/+(n-hercre)0l 50,1,5? 

If iwA^Thwkm A»fe flB(colu»)ff #SRA1 Bis-GMA, Th-GMA, Tetra-GMAi 2^ gE|crt3 
Q. 

s reoi [c^s *raK^§ ittos was sssou ?j.o\m. 5asaa s«ms 2 

LHXI 40 S&%2| i^SD, 

a aj- 2 o, s«g(H|^ =a§aDI g5§ S£A|?|7| *I«|AI S*!XiI(diluerit);7| A«SD. ffl{4 

Qill DflEhHgaiOlE, DligS CIDflESt 3101 ^ (ethylene glycol ditnetahcrylate, E60MA), 

□(Hli^i «IS CllHIE^3^aO|E(diethylen8 glycol dimethacrylate, DEBOMA), eEKHISSS j§ gS UM 

ERlfflOIEfTCQDMA), 1. 4- Y eCll QOIIEBtcllOl £(1 ,4-butanediol difnethacrylate), 1,6-*!tf OS 
ODioaWIOI»l B-hexanedloldi.wthacrylftte), H»«-1,3-HSEiqjl .gi^iaOimi-raetM- 
1 3-propane dioldimethacryiate) ££ = \^\±m^Sm^m^M'2^mM9\^W^)-2^^ 

HfilffiAtM 6-bis(rn8thacryloyloxy-2~ethoxycarbonylaminn)-2 / 2,4-triraethylhexane) ^-01 -q^fOI, 22 

W »5S2| I LHXI 20 S©X2| gfog tfSSD. 

Ibl I S^H^ MiSa i?l «M = li(silane) ?1gfim3 ESJQ2IS EJ£ 0.005 HI XI 20,m2J 3 

?h 3S?f «» wfaiV &hoie, as wmi* «anom as am swdish ^ei^oie s 
°n *7*imej as flans 3i#^ 9\mmwi ?s Atssct. chs^°" wis smi-oiiBHMAi 

= ksea(HI^A| ilSKv-nethocryloxy propyl trimethoxysi lane, y -MPS), Hia MEIMSAI gjSKvinyl 
tTiethoxysilene), CIDill Clg££ (dimethyl dichloi osi lane), 9SAHHIHS! L|ga£Khtjxanietriylene 
disilizane), CIDfliJ t£|£^£Kdimethyl polysi loxane) §01 A|£iJ ^ £!Q. 

B^rSawlSdittoa *3ai?i2. sets acimi asaej to©s« haiskm g»sa. to© 




7HA|oh^ &S«ISA|& liN-CIWIlJOmiirCHIl MEh3SM0|E(H,N-dliiiethyliunlrw^ 
methocrvlate, DMAEMA) S£S OUH p-C|Dil^ 0|0|b:^2(H|0|E (ethyl p-dinethyl amlnobenzoete, EOMAB) 
^01 5^gSJ 7I5SS 0.1 LH ^1 5 Sf^S AHg^jCK 

t % slT. TO SXISIS^ 5jOIES?lfe(hydroquinone, HQ), SWIES^Ife S±0iiaMH| 
(h^droquin'Sne ntonoraethyl ether) o^OIES?!^ SinCHll MESS (hydroquinone mnoethyl ether) § 
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l^xljWs "»°»SHI£AI= 0I7^±- 9! 2.6-nH/aa*g-4-!HI§Bllte ^USIOIEIE CrQIE^AI 
a?2!(2,6-Di-tert-butyl-4-methyl pherol butylated hydroxytoluene, BHT)3 0.01 LH 

t\ 5 gewoi ocog 3212 yg£AIH 5-' "M^J £>af£*l S ElEfe U^-AiE 

felTSJ 0.005 LHAI 0.5 %m°* 22:3 87% 4 SO. 
X-fl^a fl2}3 4^ 2Si AIB2I s£= SPI gttM ma S^o^Q. 
1) 

7hMiT*!W 2|& ?3tt i|£ 3212 S£ Site!! 013«KM £7^Q. DflEtHilSOOlE 39*121 3*' 

ws^auTwr s^wiai stft&oi i609cm 'diiaisi s^casj *foi m 

ois StKHI 7ie!Sr= 1638cn, '(HIA1SJ S^tU^ S*i £±3 aWSJCh 
2) SOI 

^ £33 ?t*|A|?|H, 7IS220I 



3) §^ 

Sg SSfSI Afflg (6.0 x 3.3*1 *Stf S3 5«M gg *, »£APJf ,0IJ»JtSS 3»AI2!D. 3SJ 
A1S2) syEB b|gg(picno»eter)S 01^6101 ASS KB DS **WI 2I«AI ?t!0. 

ft^t(%)=(l-j^-)XlOO 

foHElr AI3B POilAi WLH JEW ^ 2J27I01IA1 DAI 22 AH BIStI *>flit UEHi UH 

i 4se» $ ds 4N roa h««o. 

5) ®Md M*« 

xi* 1^ v t=l« ?mm£J Al m £ THIS,** Se , £E 99.9X2] ^)BI 2nn°J S^DIe ^ £hi (Aluminium 
^(Densitometer)^ #S^H31 Ulin^hSSCK 

6) 2^s ei§-^E 

is A|*Si i BiSwTc ± oA ^IrcrosUead speed) g AIBOI K^^ «S ?r«H 

2X31 1|) -bV^ 

7) 

fSr D x S& ahS53 BlBeB TO .7P±0.S2?SSs I ^(cross^he^d s^eed)S AISOI u^^ HIM U 
8) All 5 ^ 
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s^a^iSJ All 5 5g= le OlgEKH □ §E1 H1I25K2G. IChm * ^Wl 2ror^U 

A|ffi£^ Qi22£S l£lblfe!mS£K)lE[PVC, (response rate) : 3/4}, §£CH22i:S KlOil 

S*ii(PE)jU- triHI «JM3P. EH. 1-929/1521 ^°-S2i Eagle's tt*! HHAie Olg&KM SarA!?l£« 

g*B(lysis)S HISS WIL 0I31B X lOflAfil- STOI ^ ^ (zona index)?} §«| ^ (lysis 
index )£ SAIofGJ OIS^EI §h A|^> (response lndex)(RI. Rl = zone index / lysis mdex)§ TOO. 



ZJ AI4= ^X|2J g2J 







:?2}Al^ 




0 


iaiiOic!H g^S 2301 £i§ 


1 




2 


feSSSW 33 0.5c« DIE. 1 " 


3 


a^h=S^E1 V£Q 9*} Urn DIE. 1 " 


4 


Afls^^y shA&i g» i cm DIE]- 


5 








0 




1 


i 202 DIE* 


2 


20 - 40X 


3 


40 - BOX 


4 


60 - 80X 


5 


80% 0I& 



(S 2] 

ads sara s?f 





SB XI 4: (Rl) 




0 


0/0 


MIS ^£ 21^ 


1 


1/1 


Ail 5 ^£ 


2 


2/2 LHA1 3/3 


^2 §2 


3 


4/4 LHAI 5/5 


Ml* 



OIM g VSft £AINI£Ai □ * #AH*I *SS**0. 3EiU. Olff GAIOHfe BAI a &«|°| &AI 
<£AI0I 1> 

rw^« = ?|g£IDI2| t*£l 9I3H31 {HI^^-iSEIQIE (50mi)0il Bis-GMA 51.29 (O.lnol)t S*IA|?ja, 

pinic 7 9 07&)i AuWl SjWsSCh 01 gSOUl SEW OS 2# D|2l6h01 AO 

* S5 555^ =a^£ID1 ^gH] -^tilB iA^ I, 2, Si 3SS ttAIEie 

B)?6MA, Tri-GMA S Tet rft-QMA?|- 45 : 45 : 10°J S^Xl SSD. 

gg. 3 ni^St.KHJ 939 S 1B38 rjr, 'ffflAISJ 5^f[|g H|^*hOI 7|SJ 9.^ 

DQ7^l8-a»tt2| iyximSiSLh *|£«A|7|0| ?\2fi\zz 3400 cm '(HIA12I g^>5 371 ^o^Q. 

<6IAIW 2> 

Bis-a»IAaJ Tr i -6MA7I- 50 : 50 SIRS OI^CHS ftttiH XlBi4=^§ 7<lliSPI ?| 

TE6DW r« "« affl2 HJXrCQ 1%. E0MA6 2%, HQ 3% ( El*£j 0.5X, U\?Y*± 0.1X 3B|H ??l^gg 

5i ifi ft^SRStSfeb. ^I^HAl S7HAIHL E&fll 9 ^1^ S7Wllii ^5 
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H *I2M><1S 2«M flliS^D. 

<^A|WI 3> 

Bis-GMA. Tri-QMA S Tetr8.-GMA7} 45 : 45 : 10 «FX£ GI^OiZD =EI^EI01 *£JS£ 7I^£ Sfe Xl2} 
4***S i-SBB «|iof7! £lofOI, ££s SHI SfWI CHoKS EEi^ElCH =t*g 10.4%, EGDMA 4X, ££| 
91 80X. CO 11 OMAHA IX, HQ 3X, El*?*! 0.5%, 0.1% 3EI3 ±lf g^fiKS gAIDII 

<£AIW 4> 

Bis-CWA 75 S1FX2} Tri-GMA 25 g§ft?r S^a =Elg£ID1 «, V M ffr£ xjHKr^£ 

XH2«}7| 9\t\0l, 3 HI gUM! CHoKW Bis-GMA 6.5%, Tri-GMA 2.2%, DEBDMA 4.7%, CQ IX, EDMAB 

8; HQ Unomethyl e°h1r 3* U ffM£/flE|?} BOX, EI^S 0.5%. BHT 0.1X 3513 ±» 
S7»ra 2AI01I 22} SSflMI »3W*^8 WEIIS ^il H2»raD. 

<^A10U 5> 

Bis-GMA 25 §^X2h Tri-GMA 75 §133} SEIlEIOi S^li SI2K=**g ££H 

HISSPI WKH, 2«1 SSOil CH^rOt Bis-GMA 2.5%, Tri-GMA 7.5%, T EGDMA 3.4%, CO IX, DMAEMA 

2X, HQ mcnoethyl ether 3%, H\B ^± 80%, El¥£) 0.5%. OI7r*± 0.t%, 3EI3 $7\VZm ±Sf U 
7ft\0\ £A!WI 22f SSttrTII *I2^*8 X1I2M2L}. 

<gAIW 6> 

Bis-GMA 50 g£JX2} Tetra-GMA 50 gSFX?} *E|#E|D] St. 1 ** o}= ^ff 

ffl2«r?t WWW, £gg SSI SSOil CHoKS = E|^E1CH£ Qlgsi Bis-GM^} Tetre-GMA^ 4.7*. 
TEODMA 4X, d}g #2H± 80%, CQ IX. EDMAB 2%, HQ 3%. El^rS! 0.5%, Q\7&£ 0.1X 3EIJ2 

±^m?mo\ feiAiw 22} gutm n&mm &s^g *ware ^set jusskd. 

<U|i2DJ 1> 

Bis-GMA = EI1E|D1 m$°!B 7I§3 ufe ££lf KI5WI °ISKW, 331 SHOO CH 

lm B1S-Q4A 9.0%, TE6DM? 5.43K, Um #EH± BOX, CQ IX. EDMAB IX, HQ 3%. El^^l 0.5X, 01?}^ 

o.ix 3Ein zywzm ±5$ s7»km ukm "<s>\ s^tm *i2^**s ss*j« 4*41013 z^mm m 

<U|i201l 2> 

NOI Tri=eS 10,7%. TE6DMA 2.7X, ^EI9} BOX. CQ IX. DMAEMA 2%, HO 3X. El^& 0.5X, Q\?\*± O.IX 
3EI3 £§f S^mfOl fiAIWl 22} g^tWI x|2}^^§ ^Sfe^ ^tffllS Wl^^hS 

Q. 

012*1 6!A|0fl2} UI2DHSJ IS §?} ^2}t S 3011 SAIo}^D. 

/ M 3J 
W& §7} 1H} 



s2°JA} 


^Al Oil 


01 13011 


2 


3 


4 


5 


6 


1 


2 


(X) 


50 


50 


48 


47 


48 


45 


40 


S^SOI (mm) 


9.9 


9.8 


9.7 


9.8 


9.8 


9.2 


9.0 


St^e (X) 


2.1 


2.0 


3.1 


3.3 


2.0 


6.5 


4.0 


^S^s (X) 


15 


14 


18 


14 


14 


20 


13 


goHE (Aa/nm.*) 


1.2 


1.1 


2.0 


1.1 


1.1 


2.4 


1.0 


»A}fl^2}S 


0.33 


0.32 


0.30 


0.30 


0.30 


0.28 


0.31 


^2°iS^£ (MPa) 


45 


45 


43 


43 


43 


40 


40 


^^^E (MPa) 


136 


137 


131 


130 


134 


I 117 


113 




0/1 


0/1 


1/1 


1/1 


0/1 


1/1 


1/1 



iff?'-'/ 




t CH ami HHMJ £ S!£E£ 4^#3 BSM ^ 4- 2,tCh 

[11E}A1, S ^SCHl C0€ 7:12} ^S^J ^S&s, SOI. ^ 

£ §^12} gtB£, ^Ah3 ?H}^, °jg^S S! i^^E S PEI3 ^ ^1^1^ ^ SOI ^^o}Dl, 
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AD 5 miS. ^ giD. Ml. Bls-GHA£| Tr I -6MA?h 50 : 50 g£BS «2te**S 2£s 

01 7f§ S4--*> §EI3. 717113 §St UEH^ SB OHJEh gH^gOl 0^ t^lOI ££| 5 
*tt *l2h§ ^£t v 2 4^ M£V ^ SICK 

*PI 12J 2,2-dl^-(4-(2-g|£^Al-3-tHIEB^^^AI = g^AI)IHIW)^S^ ( "BIs-eMA" )2h 6171 

5fe/>4 2BJ Tri-6MAe| 95 : 5 LHXI 5 : 95 §^X°J S2ISEI0I £M 2 LH 40 I LHXI 

20«rx745 MS 40 UW 95 B^. efrlAPI S ITIM SWfe »0K>*« VMM ^ 

ttaa (2i i^ey #ssfs 7!S2^ £ 22). 

<*W*I 2> 




2 

thW^! 32J Tetra-6MA2| 95 : 5 LH A~| 5 : 95 SSff*J 5£|»£lgj M» 2.LH30_4Q S fX. fflAIW .J LH* 
20 SW7 SSH 40 LH XI 95 SifX. ^HA|?fl 5! 7IEh SPRO! x|0h$**§ * 

UBS £21 S^tr 3S21°I ftSEW t» 22). 

<sw*i i) 

<SW*I 3> 




<SW*I 2> 
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<»W 3> 

2^ 4 

*01* h LHA1 M 
0ie(E6DMA) 

M-^PCIL ... _ 

DIE S LB-U1^(MEja«SttSJA|-2HHI*AI?taaW0Kl|ir)-2.2.4-EaDlll*5^2S OI^OIS 2 gOfl 
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